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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Irradiation equipment constituted so that a radiation beam might be adjusted. 

The base material constituted so that the pattern grant equipment which can form the radiation beam which 
gave the pattern to the cross section of a radiation beam and was pattemized might be supported, 
The substrate table constituted so that a substrate might be held. 

Projection equipment constituted so that the pattemized radiation beam might be projected on the target part 
of said substrate. 

In the lithograph projection equipment containing the liquid feeder for filling selectively the tooth space 
between the last member of said projection equipment, and said substrate with a liquid at least, 
Lithograph projection equipment characterized by said liquid feeder containing the temperature selector for 
adjusting said last member of said projection equipment, said substrate, and the temperature of said liquid to 
conmion target temperature. 
[Claim 2] 

Lithograph projection equipment indicated by claim 1 to which the flow rate of said liquid is adjusted so that 
said temperature selector might optimize the difference of said last member of said projection equipment, 
said substrate and the temperature of said liquid, and said common target temperature including the liquid 
rate-of-flow adjusting device. 
[Claim 3] 

Lithograph projection equipment indicated by claim 1 or claim 2 to which the temperature of said liquid is 
adjusted so that said temperature selector may optimize the difference of said last member of said projection 
equipment, said substrate and the temperature of said liquid, and said common target temperature including 
a liquid temperature regulator. 
[Claim 4] 

Lithograph projection equipment indicated by any 1 term from claim 1 in which said temperature selector 
contains the PID-control machine for attaining convergency with the sufficient effectiveness to said 
common target temperature to claim 3 . 
[Claim 5] 

Lithograph projection equipment indicated by any 1 term from claim 1 by which said common target 
temperature is set as a predetermined value to claim 4. 
[Claim 6] 

Irradiation equipment constituted so that a radiation beam might be adjusted. 

The base material constituted so that the pattem grant equipment which can form the radiation beam which 
gave the pattem to the cross section of a radiation beam and was pattemized might be supported. 
The substrate table constituted so that a substrate might be held. 

Projection equipment constituted so that the pattemized radiation beam might be projected on the target part 
of said substrate, 

In the lithograph projection equipment containing the liquid feeder which fills selectively the tooth space 
between the last member of said projection equipment, and said substrate with a liquid at least. 
Lithograph projection equipment characterized by including further the projection equipment compensator 
constituted so that the optical property of said projection equipment might be adjusted according to the 
distortion in said pattem formed on said substrate produced according to the difference of said last member 
of said projection equipment, said substrate and at least one temperature in said liquid, and target 
temperature. 
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[Claim 7] 

Lithograph equipment indicated by claim 6 in which said projection equipment compensator contains the 
equipment which detects the distortion of the pattemized radiation beam constituted so that the distortion of 
said pattemized radiation beam might be detected. 
[Claim 8] 

The equipment which detects the distortion of said pattemized radiation beam 

The photodetector constituted so that the radiation reflected by said pattemized radiation beam from said 
substrate might be detected, 

Lithograph projection equipment indicated by claim 7 containing a comparator [ / standard pattem / said / 
which were detected / radiation and standard pattem ] in order to detect said distortion of said pattemized 
radiation beam. 
[Claim 9] 

Said projection equipment compensator 

Said last member of said projection equipment, said substrate, and the temperature sensor constituted so that 

a part of [ at least one / at least ] temperature of said liquids might be measured, 

Lithograph projection equipment indicated by claim 6 containing the storage which can memorize the 

calibration data table showing the amount of adjustments which should be applied to the optical property of 

said projection equipment according to measurement of said temperature sensor. 

[Claim 10] 

The phase which prepares the substrate selectively covered with the radiation reception ingredient layer at 
least, 

The phase which supplies a radiation projection beam using a radiological equipment. 
The phase which gives a pattem to the cross section of a projection beam using a pattem grant means. 
The phase which projects said radiation projection beam pattemized by the target part of said radiation 
reception ingredient layer, 

In the device manufacture approach including the phase which prepares the liquid feeder which fills 
selectively the tooth space between the last member of said projection equipment, and a substrate with a 
liquid at least. 

Said last member of said projection equipment, said substrate, and the device manufacture approach 
characterized according to the phase of adjusting the temperature of said liquid to common target 
temperature. 



[Translation done,] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] 

[0001] 

This invention relates to the manufacture approach of lithograph equipment and a device. 
[Background of the Invention] 

[0002] 

Lithograph equipment is a machine which gives a desired pattern to a substrate (into target part which is 
usually a substrate). Lithograph projection equipment is usable at manufacture of an integrated circuit (IC). 
It is used in order that pattern grant equipment (it is another calling the direction a mask or reticle) may 
make the circuit pattern formed in each layer of IC from this example. This pattern can be imprinted into the 
target part (for example, one or more die parts are included) of a substrate (for example, silicon wafer). 
Generally a pattern imprint is based on the layer of the radiation reception ingredient (resist) prepared on the 
substrate carrying out image administration. Generally, a single substrate contains the target part of the 
shape of a mesh by which sequential pattemizing is carried out which adjoins mutually. Known lithograph 
equipment contains the so-called stepper by which each target part is irradiated by exposing the whole 
pattem into a target part by one actuation, and the so-called scanner with which each target part is irradiated 
by scanning a substrate to said direction and parallel, or reverse pardlel while scanning a pattem by the 
radiation beam in the predetermined direction (scanning direction). By sealing a pattem on a substrate 
(imprint), it is also possible to imprint a pattem from pattem grant equipment to a substrate. 
[0003] 

In lithograph projection equipment, it is proposed that a substrate is immersed in the liquid (for example, 
water) which has a comparatively high refractive index so that the tooth space between the last member of 
projection equipment and a substrate may be filled. The main point is enabling image administration of 
image structure more from an exposure radiation having short wavelength in a liquid. (It is thought that its 
depth of focus also incresises again while the effectiveness of a liquid increases the validity NA of projection 
equipment.) The immersion fluid of others containing the water with which a solid-state particle (for 
example, Xtal) floats is also proposed. 
[0004] 

However, the thing for which a substrate or a substrate, and a substrate table are sunk during a liquid bath 
(for example, refer to United States patent application number No. 4509852.) all the written contents ~ as 
the publication of this description — using — it means that most liquids must be accelerated during scan 
exposure, this — an additional motor or a more powerfiil motor — needing — moreover, the turbixlent flow in 
a liquid ~ ** — a colander and the effect which cannot be predicted will be brought about since better. 
[0005] 

one of the solution approaches proposed — a liquid feeder ~ setting — a liquid trapping system — using — the 
local field of a substrate ~ and there is a thing of supplying a liquid between the last member of projection 
equipment and a substrate. (Generally the surface field of a substrate is larger than the last member of 
projection equipment.) Law is WO while it was proposed, since this was constituted. It is indicated to 
99/49504 (all the written contents are used as a publication of this description). A liquid is removed by at 
least one outlet (outlet) OUT, after a liquid*s being supplied to a substrate by at least one inlet (inlet port) IN 
and passing through the bottom of projection equipment along the migration direction of the substrate to the 
last member preferably, as shown in drawing 2 and drawing 3 . That is, if a substrate is scanned in the 
direction of X under the last member, a liquid will be supplied by the +X side of the last member, and it will 
be taken out by the -X side. Drawing 2 shows this configuration and a liquid is removed by the outlet OUT 

http ://www4. ipdl . ncipi . go .jp/cgi-bin/tran_web_cgi_ejj e 8/2/2006 



JP,2005-051231,A [DETAILED DESCRIPTION] 



Page 2 of 10 



which was supplied by Inlet IN and connected with the low voltage power unit by the side besides this last 
member here. Although the liquid is supplied in drawing 2 along the direction which a substrate moves to 
the last member, it is not necessarily limited to this. The direction and number of the inlet arranged around 
the last member and outlets are arbitrary, and show the example to drawing 3 . Here, 4 sets of inlets 
accompanied by an outlet are regularly arranged in the perimeter of the last member by both sides. 
[0006] 

The solution approach of others which were already proposed is offering the liquid feeder which has the last 
member of projection equipment, and the seal member elongated along a part of boimdary [ at least ] of the 
tooth space between substrate tables. Such solution is shown in drawing 4 . Although there may be some 
relative actuation of a Z direction (the direction of an optical axis), a seal member is in a quiescent state 
' mostly to the projection equipment in XY side. A seal is formed between a seal member and a substrate 
front face. It is the non-contact seal [ like / it is desirable and / a gas seal ] whose seal is. The system which 
has this gas seal is indicated in the Europe patent application number 03252955.4ths. All the written 
contents are used as a publication of this description. 
[0007] 

In the Europe patent application 03257023. No. 3, the suggestion of the inmiersion lithograph equipment of a 
twin stage, i.e., two stages, is indicated. Two stagies which support a substrate are arranged by such 
equipment. On the stage of the first location, RE/** ring measurement is performed without immersion 
fluid, and exposure is performed on the stage of the second location with immersion fluid. Or this equipment 
is equipped only with one stage. 
[0008] 

It is importsint to suppress the temperature change of the configuration member which affects the path of an 
image formation radiation to the minimum. Thermal expansion and contraction of a lens, a mirror, etc. of an 
optic cause refractive-index chemge of immersion fluid in which induction is carried out by temperature, and 
the distortion (distorsions) of the image which reaches a substrate, the temperature control of a component 
part is electric and mechanical — it is usually possible by restricting both divergence processes or the range 
of other sources of thermal flux (namely, a heat supply source or a heat sink), and contiguity, and improving 
heat connection between a configuration member and high temperature part-by-volume material. However, 
in spite of using such a means about an optical member, the distortion of the image resulting from change of 
temperature and/or change of local beam reinforcement is still detected. 
[Description of the Invention] 
[Problem(s) to be Solved by the Invention] 
[0009] 

This invention aims at reducing the distortion of the image by the temperature gradient of a substrate and 

immersion fluid. 

[Means for Solving the Problem] 

[0010] 

According to one viewpoint of this invention, following lithograph projection equipment is offered. 
Irradiation equipment constituted so that a radiation beam might be adjusted. 

The base material constituted so that the pattern grant equipment which can form the radiation beam which 
gave the pattern to the cross section of a radiation beam and was pattemized might be supported. 
The substrate table constituted so that a substrate might be held. 

Projection equipment constituted so that the pattemized radiation beam might be projected on the target part 

of a substrate. 

It is lithograph projection equipment containing the liquid feeder for filling selectively the tooth space 

between the last member of said projection equipment, and a substrate with a liquid at least. 

Said lithograph projection equipment with which a liquid feeder contains the temperature selector for 

adjusting the last member of said projection equipment, a substrate, and the temperature of a liquid to 

common target temperature. 

[0011] 

According to another viewpoint of this invention, following lithograph projection equipment is offered. 
Irradiation equipment constituted so that a radiation beam might be adjusted. 

The base material constituted so that the pattern grant equipment which can form the radiation beam which 
gave the pattern to the cross section of a radiation beam and W2is pattemized might be supported. 
The substrate table constituted so that a substrate might be held. 

Projection equipment constituted so that the pattemized radiation beam might be projected on the target part 
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of a substrate, 

The liquid feeder which fills selectively the tooth space between the last member of said projection 
equipment, and said substrate with a liquid at least. 

Lithograph projection equipment containing the projection equipment compensator constituted so that the 
optical property of said projection equipment might be adjusted according to the distortion in said pattern 
formed on the substrate produced according to the difference of the last member of said projection 
equipment, a substrate and at least one temperature in a liquid, and target temperature. 
[0012] 

According to another viewpoint of this invention, the following device manufacture approaches are offered. 
The phase which prepares the substrate selectively covered with the radiation reception ingredient layer at 
least. 

The phase which supplies a radiation projection beam using a radiological equipment. 

The phase which gives a pattem to the cross section of a projection beam using a pattem grant means, 

The phase which projects the radiation projection beam patternized by the target part of a radiation reception 

ingredient layer, 

The phase which prepares the liquid feeder which fills selectively the tooth space between the last member 
of said projection equipment, and a substrate with a liqxiid at least, 

The last member of said projection equipment, a'substrate, and the device manufacture approach including 

the phase of adjusting the temperature of a liquid to common target temperature. 

[0013] 

On these descriptions, although especially manufacture of IC is mentioned about the usage of this invention 
equipment, this equipment should understand having many of other applications clearly. For example, also 
in manufacture of the guidance for integrated optics equipment and magnetic domain memories and a 
detection pattem, a liquid crystal display panel, the thin film magnetic head, etc., it is usable. In the context 
in such an alternative-application, this contractor could understand that the vocabulary "reticle", the "wafer", 
or the "die" in this description can be transposed to the "mask", the "substrate", or the "target part" which is 
the general vocabulary, respectively. 
[0014] 

The vocabulary which it a "beam" beam [ a "radiation" and ] Comes to set on these descriptions is used as 
what covers all kinds of electromagnetic radiation including ultraviolet rays (for example, it has the 
wavelength of 365nm, 248nm, 193nm, 157nm, or 126nm). 
[0015] 

Hereafter, the example of this invention as mere instantiation is explained, looking at an attached drawing. 

Here, the same agreement shows the same components. 

[Example] 

[0016] 

Drawing 1 shows the lithograph equipment concerning one example of this invention. 
This equipment, 

Lighting system (irradiation equipment) IL constituted so that radiation beam B (for example, UV radiation 
or a DUV radiation) might be adjusted, 

The supporting structure MT which connected with the first positioning-device PM constituted so that 
pattem grant equipment (for example, mask) MA might be supported, it might be constituted and pattem 
grant equipment might be positioned to accuracy based on a specific parameter (for example, mask table) 
The substrate table WT which connected with the second positioning device PW constituted so that a 
substrate (for example, resist spreading wafer) might be held, it might be constituted and a substrate might 
be positioned to accuracy based on a specific parameter (for example, wafer table) 

The projection equipment (for example, refi^action projection lens) PS constituted so that the pattem given to 
the projection beam B by pattem grant equipment MA might be projected on the target part C of Substrate 
W (for example, it consists of one or the die beyond it) is included. 
[0017] 

Refi"action and the echo, MAG, electromagnetism, and electrostatic ** and the optic of other types, or the 
optic various type like such combination is contained in a lighting system. [ which perform induction of a 
radiation, shaping, or adjustment ] 
[0018] 

The supporting structure supports pattem grant equipment (that is, the weight of pattem grant equipment is 
supported), a ****** [ that, as for the supporting stracture, for example, the design of the location of pattem 
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grant equipment and lithograph equipment and pattern grant equipment are held at the vacuum 
environment ] — like — pattern grant equipment is held by the approach based on other conditions. A 
mechanical cable type, a vacuum attraction type, the static electricity type, or other clamp techniques may 
be used for the object which holds pattern grant equipment in the supporting structure. The supporting 
structure is the frame or table which is whether it is fixed according to the demand, and working for 
example. The supporting structure enables arrangement of pattern grant equipment in a request location for 
example, to projection equipment. You may think that the vocabulary "reticle" or the "mask" used on these 
descriptions is synonjmious with the "pattern grant equipment" which is the more general vocabulary. 
[0019] 

The vocabulary "pattern grant equipment" used on these descriptions should be interpreted by the wide 
sense as a thing equivalent to an usable device, in order make a pattern into the target part of a substrate and 
to give a pattern to the cross section of a projection beam. The pattem given to a projection beam should 
care about that it is not necessarily thoroughly in agreement with the pattem of the request in the target part 
of a substrate, when a pattem includes phase shift structure (phase-shifting features) or the so-called 
assistant structure (assist features). Generally, the pattem given to a projection beam is equivalent to the 
special stratum fimctionale in the device made by target parts, such as an integrated circuit. 
[0020] 

Pattem grant equipment is a transparency mold or a reflective mold. A mask, a programmable mirror array, 
and the programmable LCD panel are contained in the example of pattem grant equipment. A mask is 
common knowledge in lithograph and mask kinds, such as a binary mask and REBENSON mask and an 
attenuation phase shift mask, are also included in this not to mention various hybrid mask kinds (types). In 
the example of a progranmiable mirror array, in order to reflect the radiation beam which carries out 
incidence in the different direction using the matrix array of a minute mirror, each of a mirror can incline 
according to an individual. A dip mirror gives a pattem to the radiation beam reflected by the mirror matrix. 
[0021] 

The vocabulary "projection equipment" used on these descriptions should be interpreted by the wide sense 
as what covers the dioptric system and catoptric system which are suitable for the exposure radiation used, 
or are suitable for the factor of others, such as an activity of immersion fluid, or a vacuous activity, cata- 
dioptric system, a magneto-optics system, an electromagnetic-theory-of-light system and electrostatic 
optical system, or various projection equipments including such combination. You may consider that the 
vocabulary "a projection lens" used on these descriptions is synonymoxis with the "projection equipment" 
which is the more general vocabulary. 
[0022] 

The equipment of a graphic display is a tramsparency mold (for example, a transparency mask is used). Or a 
reflective mold (for example, thing which uses a reflective mask, using the programmable mirror array of 
the class which corresponds above) is also possible for equipment. 

[0023] 

Lithograph equipment is a thing of a format which has two (dual stage) or a substrate table beyond it 
(and/or, two or more mask tables). In such a "multistage" machine, it is usable in parallel in an additional 
table. Or while one or more tables are used for exposure, a preparation process can be performed on one or 
more another tables again. 
[0024] 

In drawing 1 , irradiation equipment IL receives a radiation beam from a radiation source SO. This radiation 
source and lithograph equipment are another **** when a source is excimer laser. In such a case, it is not 
considered that a radiation source constitutes some lithograph equipments, but a radiation beam progresses 
to irradiation equipment IL from a radiation soxirce SO by the beam feeder BD (for example, a suitable 
induction mirror and/or a beam dilator are included). In the case of being another, when the radiation source 
is a mercury lamp, for example, the radiation source is the part imited with lithograph equipment. You may 
also call a radiological equipment a radiation source SO and irradiation equipment IL with the beam feeder 
BD if needed. 
[0025] 

Irradiation equipment IL is equipped with the adjusting device AD which adjusts the angle intensity 
distribution of a beam. Generally, even if there are little intensity distribution in the pupil surface of 
irradiation equipment, an outside and/or the inside radiation range (generally it is equivalent to Outside 
sigma and Inside sigma, respectively) can be adjusted. Furthermore, generally irradiation equipment IL 
contains other various components like Integrator IN and Capacitor CO. Irradiation equipment can be used 
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in order to adjust a projection beam so that the cross section may be covered and it may have desired 

homogeneity and intensity distribution. 

[0026] 

Incidence of the projection beam B is carried out to the pattern grant equipment (for example, the mask MA) 
held at the supporting structure (for example, the mask table MT), and pattern grant is carried out with 
pattern grant equipment. Beam B passes the projection equipment PS which crosses Mask MA and doubles 
the focus of Beam PB on the target part C of Substrate W. By the second positioning means PW and 
position-sensor IF (for example, an interferometer, a linesir encoder, or a capacity sensor), the substrate table 
WT can be moved to accuracy, in order to double a location with a different target part C in the path of for 
example, radiation beam B. Similarly, they are usable after the first pointing device PM and other position 
sensors (it does not show clearly in drawing 1 ) search Mask MA mechanically for example, from a mask 
library, or in order to position Mask MA to the path of radiation beam B at accxjracy between scan motion. 
Generally, motion of the mask table MT is performed using the long-stroke (large stroke) module and short 
stroke (small stroke) module (jogging positioning) which form some positioning equipments PM and PW. 
However, in the case of a stepper (a scaimer by contrast), the mask table MT is connected only with a short 
stroke actuator, or is fixed. Alignment of Mask MA and the substrate W is carried out using the mask 
alignment (mask alignment) marks Ml and M2 and the substrate alignment (substrate alignment) marks PI 
and P2, 
[0027] 

Although a substrate alignment mark like a graphic display occupies an exclusive target part, these may be 
arranged in the margin between target parts. (These are known as a marking line position alignment mark.) 
Similarly, when one or more dies are arranged at Mask MA, a mask alignment mark may be arranged 
between dies. 
[0028] 

Graphic display equipment can be used in at least one mode among the following modes (format). 

1 . In step mode, the mask substrate table MT and WT is fundamentally maintained by the quiescent state, 
and the whole pattern given to the projection beam is projected on the target part C by one actuation 
(namely, single static exposure). Next, the substrate table WT is shifted in x directions and/, or the direction 

, of y, and exposure of a different target part C is attained. In step mode, the size of the target part C in which 
image formation is carried out by the maximum size of the exposure field by single static exposure is 
restricted. 

2. In scanning mode, while the pattern given to the projection beam is projected on the target part C, the 
simultaneous scan of the mask substrate table MT and WT is carried out (namely, single dynamic exposure). 
The rate and direction of the substrate table WT over the mask table MT are judged with amplification 
(cutback) of projection equipment PS, and an image reversal property. In scanning mode, the width of face 
(it can set to a non-scanning direction) of the target part in single dynamic exposure is restricted by the 
maximum size of the exposure field. On the other hand, scan actuation length determines the height (it can 
set to a scanning direction) of a target part. 

3. In other modes, the mask table MT holds a programmable patterning means, and a quiescent state is 
maintained fiindamentally. And the substrate table WT is moved or scaimed while the pattem given to the 
projection beam is projected on the target part C. In this mode, generally the pulsed radiation source is used 
and programmable pattem grant equipment is updated according to a demand between the continuous 
radiation pulses after each motion of the substrate table WT, or under scan. This operation mode is easily 
applicable to mask loess lithograph which is called a programmable mirror array above type and which uses 
a programmable patteming means, 

[0029] 

The thing which combined said mode used and/or the thing which added modification, or completely 

different mode used from it can also be used. 

[0030] 

Drawing 5 and drawing 6 show the functions 21, 22, and 23 of the liquid feeder 10 concerning one example 
of this invention, and a temperature selector. Projection equipment PL, Substrate W, and immersion fluid 
have the temperature dependence property of affecting the quality of the image written in a substrate. The 
thermal flux from the sovirce of various kinds can cause even offset (gap) of the temperature of these one or 
more members, and a temperature gradient, when no solutions are taken. This possibility gets worse with 
comparatively (based on both material of construction and thin dimension) low thermal conductance, and 
the heat capacity of a comparatively low substrate. A temperature gradient turns into thermfd 
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expansion/contraction inclination which makes the image written in distorted by the member in question. If 
a temperature profile (profile) changes so that it may be generated in substrate itself when an image 
formation beam moves to a substrate for example, this will pose a difficult problem especially. In the case of 
immersion fluid, the liquid near a hot spot or the cold spot becomes temperature is hig^ or respectively, low 
rather than the liquid which exists in the distance, and the local hot spot or the cold spot on a substrate also 
brings about the temperature gradient of a liquid. Since a refractive index is generally temperature 
dependence, an image formation radiation influences the path which passes a liquid, and this makes an 
image distorted. The distortion of the image by such factor is reduced by it not only making temperature of 
projection equipment regularity, but using the temperature selector which also makes Substrate W and 
immersion fluid regularity. 
[0031] 

In the example of a graphic display, the liquid feeder 10 supplies a liquid to the image administration field 
reservoir section 12 between projection equipment PL and Substrate W. As for a liquid, it is desirable to 
choose what has a larger refractive index than 1 substantially. That is, since the wavelength of a projection 
beam is shorter than the inside of air or a vacuum in a liquid, it means enabling resolving of small image 
structure. It is common knowledge that the resolution of projection equipment is especially determined with 
the wavelength of a projection beam and the numerical aperture of a system. It is thought that effective 
nvimerical aperture also increases because a liquid intervenes. 
[0032] 

The image administration field reservoir section 12 is selectively shut at least by the seal member 13 which 
surrounded this and has been arranged under the last member of projection equipment PL. Elongating the 
seal member 1 3 up for a while rather than the last member of projection equipment, the oil level is higher 
than the low edge of the last member of the projection lens PL. The seal member 13 is the upper bed section, 
had the inner circvimference which is in agreement with the step or its last member of projection equipment 
just, for example, has surroimded it. In the base, inner circximference is in agreement with the configuration 
of the image range of rectangular (however, what kind of configuration is sufficient) just. 
[0033] 

A liquid is confined in the reservoir section with the non-contact seals 14, such as a gas seal formed between 
the seal member 13 and Substrate W by the gas supplied to the gap between the seal member 13 and 
Substrate W under application of pressure. 
[0034] 

As discussed in the top, lithograph equipment is sensitive to especially the change in the physical 
characteristic of an optical element by which induction is carried out thermally. Thermal expansion / 
contraction, or the change in the characteristic property like a refractive index is included in such a change. 
In complicated equipment, the important source of thermal flux of a large number which produce a 
temperature change is in an important part inevitably like common lithograph equipment. These sources of 
thermal flux originate in the loss produced from change of external-environment temperature, or 
evaporation/dew condensation of a fluid with the equipment which has a part for moving part or does not 
have a part for moving part, and which is driven electrically. An important heat source considers absorption 
(it becomes an overlay error) of the image formation radiation by Substrate W as a cause. Moreover, this 
heat source heats the substrate table which holds Substrate W and inmiersion fluid by the transfer from a 
substrate. According to this mechanism, a big temperature rise arises in the radiation of short wavelength, 
such as 157 etc.nm, especially. It is considered so that heating produced within equipment may be 
suppressed to the minimum and too much change of external-environment temperature may be avoided, but 
when heat dissipation arises especially within optical-system itself, it is difficult to cancel such effect 
thoroughly. 
[0035] 

change of the image which is comparatively uniform as for these temperature changes, and reaches 
Substrate W — homogeneity — carr3dng out (it having been called homogeneity changeover, or 
amplification/contraction — as) ~ or these temperature changes include contribution by strong space 
dependence. From making an image distort by the non-homogeneity-approach, change of such the latter is 
considered to give a damage more. For example, Substrate W is weak from becoming hot locally with an 
image fomiation radiation to especially a temperature change [ like ] such. In immersion lithograph 
equipment, since the refractive index of a liquid changes with temperature, immersion fluid also has a 
temperature dependence optical property. 
[0036] 
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The heat control of these configuration members differs fi^om the approach used for a standard optical 
element. In the case of Substrate W, there are some important factors. First, tabular geometry is afflicted by 
two points. In the first place, each part of Substrate W does not have relatively good heat contact into the 
remaining part of Substrate W. Therefore, heat spreads slowly. The heat capacity of the substrate W per unit 
area is reduced [ second ] as slab becomes thick. Such both factors mean that it is necessary to heat 
Substrate W locally to predetermined temperature with the little energy firom an image formation radiation 
or the other sources of thermal flux, or to cool. Furthermore, these problems get worse by [ to which the 
movability for which a severe alignment allowed value and Substrate W are needed receives Substrate W ] 
restricting arrangement of mechanical heat connection substantially. In the case of immersion fluid, the 
inclination which heats a liquid by the non-homogeneity-approach or is cooled by the convection current 
and the thing of the same kind which are induced by consistency change by which induction is carried out 
more nearly rather than conduction to temperature has the heat with which it is exchanged for Substrate W 
between liquids. By the way, this process produces remarkable temperature (and refi'active index) 
inclination slowly in a liquid in a liquid at rest. The contact part between a liquid and a substrate is large, 
and are efficiently exchanged in heat among these two. 
[0037] 

In the operation gestalt shown in drawing 5 and drawing 6 , immersion fluid exchanges the last member and 
Substrate W, and the heat of projection equipment PL. In order to take out the liquid heated or cooled, a 
liquid is made to flow throu^ the image administration field reservoir section 12 (arrow head 1 1). It is 
shown that there is an inclination which the convection current produces tmder the effect of a laminar flow 
in the film (about 300 micrometers) near the component heated or cooled in contact with a liquid. More 
efficient heat exchange is made by guiding flow in the direction of a component in which the problem was 
heated or cooled (in namely, the direction of substrate W in the operation gestalt shown in drawing 5 ). 
When especially anxious about the temperature of Substrate W, it is also effective to arrange an immersion 
fluid outlet under the seal member 1 3 (for it to be a graphic display like), and to guide in the direction of 
Substrate W. This arrangement makes the minimum the inflow of the liquid which is drawn in the image 
administration field reservoir section 12 on the boundary like the minimum [ of the image administration 
field reservoir section 12 / that ] (part which the seal member 13 faces with Substrate W) and which was 
heated or cooled too much, as comparatively firesh immersion fluid comes near the substrate W. 
[0038] 

Increasing a flow rate is also improving the heat exchange between the liquid which contacts, and a 
component. In order to use this data effectively, a temperature selector is equipped with the liquid rate-of- 
flow adjusting device 2 1 , and the flow rate of a liquid is adjusted so that the difference of conraion target 
temperature and the temperature of the last member of projection equipment PL, Substrate W, and a liquid 
may be optimized. The last member of projection equipment and the temperature of a substrate are made to 
approach the temperature of a liquid by heat exchange with a liquid. Increasing the flow rate on these 
components will increase the effectiveness of this process. However, the flow rate which may reach has a 
limit, without itself reducing the image formation engine performance with a turbulent flow or fiiction 
heating. A control-of-flow process is performed changing the power of the pumping plant used for 
circulation of immersion fluid, or by changing the flow impedance of the liquid feeder 1 0 (by for example, 
thing for which the cross section of the circulation channel which forms the part of that is changed). 
[0039] 

The temperature of the liquid with which a temperature selector flows the liquid feeder 1 0 also including the 
liquid temperature regulator 22 is adjusted so that the difference of common target temperature and the 
temperature of the last member of projection equipment PL, Substrate W, and a liquid may be optimized. 
The temperature control of immersion fluid is performed within the temperature-control reservoir section 24 
into which a temperature regulator 22 is sunk with the thermometry machine 25. With a cooling system, a 
temperature regulator 22 acts so that a liquid may be cooled common target temperature or less than [ it ], 
and it amends the heating of a liquid by somewhere in other liquid feeders 1 0. Or by the electric heater, a 
temperature regulator 22 acts so that a liquid may be heated common target temperature or more than it. An 
operation of a temperature regulator 22 is attained by the water-hydrothermal exchanger which has the first 
input to immersion fluid, and the second input to temperature pondage supply. Supply of a temperature 
pondage is already possible for the advantage of this configuration fi*om this configuration, and other peirts 
of a scanner are provided with information. For example, a lens is that such water flows continuously and is 
already cooled. Furthermore, clarification does not need to be chemically performed from the recirculation 
of the temperature pondage being carried out. 
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[0040] 

A temperature selector is equipped with the PID (proportion-integral-differential) controller 23 which attains 
convergency with the sufficient effectiveness to common target temperature and which is the type of a 
feedback control machine. The PID-control machine 23 is constituted so that the efficient convergency of 
one or some of its temperature of the last member of the projection equipment which has conmion target 
temperature. Substrate W, and the liquids may be secured (namely, early and going too far twisting as much 
as possible like), 
[0041] 

The PID-control machine 23 controls actuation of reception, a discharge regulator 21, and/or the liquid 
temperature regulator 22 for the temperature profile (measured on two or more desirable locations) T2 of the 
temperature profile (measured on two or more desirable locations) Tl of the last member of projection 
equipment, a substrate, and a substrate table, temperature profile (meastired on two or more desirable 
locations) T3 of a liquid, and common target temperature T four as an input. Actuation of the PID-control 
machine 23 is usable in order not to be limited to said explanation, but to cover the whole scanner 
equipment and to adjust a cooling process. 
[0042] 

Common target temperature is set as a predetermined value. The temperature by which projection 

equipment was proofi-ead can determine this predetermined value. 

[0043] 

In the above, it explained in full detail how the temperature change in an important configuration member 
like the last member PL of projection equipment, Substrate W, and immersion fluid gives a damage 
optically to the image formation property of lithograph equipment. Operation gestalt another again which 
amends the distortion of the radiation beam which carries out drawing 7 in this way, and is produced using 
the projection equipment compensator 28 is shown. This At least one temperature in the last member of 
projection equipment PL, Substrate W, and a liquid, (It was called the temperature by which the system was 
proofread) According to the distortion in the pattern generated on Substrate W produced according to a 
difference with target temperature, it is constituted so that the optical property of projection equipment may 
be adjusted. The distortion of the pattern made on Substrate W is produced by the distortion by which 
induction is carried out to the temperature of the substrate under exposure by the radiation beam which arose 
by the distortion of the pattemized radiation beam, or weis pattemized (it may be distorted or distortion may 
not be given) produced by temperature fluctuation from the target temperature of the last member of 
immersion fluid and/or projection equipment PL. The distortion of the pattem made on Substrate W is 
produced when the substrate distorted in this case recovers that usual configuration. 
[0044] 

The projection equipment compensator 28 can adjust the image formation property of projection equipment 
PL by the component of a more than [ arranged / in this / even (a lens or a movable mirror etc. which can 
operate) ] which can be adjusted. The effect which these adjustments have on the configuration of a 
pattemizing radiation beam is proofread beforehand. This operates each component which can be adjusted 
in the operating range, and is attained by analyzing the configuration of the pattemizing radiation beam 
which appeared. Speaking generally, expressing the distortion of a radiation beam as expansion in 
fundamental (as [ express / for example, / by Zemike series ]) distortion mode. A calibration table consists 
of setting out of the matrix which consists of the multiplier of such expansion, and each component which 
can be adjusted. When being chosen so that the component which can be adjusted may cover the main type 
of distortion enough, amendment of distortion of the class of most which may be produced from the 
temperature change of the component surrounding immersion fluid and it by those activities that cooperated 
should be made possible. 
[0045] 

The projection equipment compensator 28 receives an input from the equipment 30 which detects the 
pattemized radiation beam distortion. Although this is linked to the photodetector 36 in projection 
equipment PL in the example of the operation gestalt of a graphic display, it is also possible to use other 
alternative means for this object. A photodetector 36 is constituted here so that the stray light 38 from the 
radiation beam by which Maine reflected from a substrate was pattemized may be caught. This stray light is 
analyzed and the distortion of the beam pattemized by the pattemizing beam distortion detector 30 is 
judged. This is attained by the comparator which compares the standard pattem obtained for example, under 
the control condition with the detected radiation. It is possible for the deflection range from a standard 
pattem to be analyzed and for the description [ beam / which was pattemized ] of distortion to be shown. 
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This technique has the advantage which measures directly the distortion by which induction is carried out to 
temperature. This is possible also for applying as it is during the usual actuation of lithograph equipment, 
and it is made such and it can operate a projection equipment compensator dynamically on real time. 

[0046] 

By the altemative-technique or another technique, the temperature profile of the configuration member 
which may produce the distortion of the pattemized radiation beam is measured, and it judges of what kind 
of result it becomes distortion from calibration measurement or count. The projection equipment 
compensator 28 amends projection equipment PL, without measuring distortion itself directly as mentioned 
above. Drawing 7 illustrates the configuration of the component parts 32a, 32b, and 32c of a thermo sensor. 
These component parts 32a, 32b, and 32c are shown by the layer, for example, the each consists of one or 
more at least one thermometers of the last member of projection equipment PL, Substrate W (2ind/or, the 
substrate table WT), and a liquid arranged so that the temperature of a part may be judged at least. The 
projection equipment compensator 28 and a commimication link are possible for each of component parts 
32a, 32b, and 32c through the data transmission lines 34a, 34b, and 34c, The amoxmt of adjustments applied 
to each of the component of projection equipment PL which can be adjusted needs the criteria to the second 
calibration table stored in a storage device 40 in this case. In this case, calibration data record the relation 
between a predeteradned chip temperature or a temperature profile, and the distortion brought about the 
result, and save the information acquired from pre- measurement. If prediction distortion is determined and 
it has the distortion information sent from the pattemized radiation beam distortion detector 28, a projection 
equipment compensator can operate. 
[0047] 

the process of this publication is performed on real time, and can be set to the boundary region of the image 
administration field reservoir section 1 2 ~ it is not predicted and/or is dynamically adapted for a temperature 
change [ that it cannot adjust ]. The projection equipment compensator 28 and the pattemized radiation 
beam distortion detection equipment 30 form a feedback loop, and it is constituted so that the distortion of a 
radiation beam may be in a specific predetermined limit, as shown here. The controller used for the 
temperature control of immersion fluid and a similar PID-control machine are taken in, and stability and 
efficient convergency are made possible. 
[0048] 

All the aforementioned configurations have the advantage in which it can respond to a temperature change 
with an important small member promptly. In order to attain advanced temperature stability and image 
formation precision, the temperature change itself can be effectively used for this system in cooperation with 
the system made into the minimum. 
[0049] 

Especially on these descriptions, although reference was made about the usage of the lithograph equipment 
in manufacture of IC, the lithograph equipment indicated on these descriptions should understand the usable 
thing also in the application of others like manufacture of the guidance for integrated optics equipment and 
magnetic domain memories and a detection pattem, a flat-panel display, a liquid crystal display (LCD), the 
thin film magnetic head, etc. For such an alternative-application, it can be regarded as the general 
vocabulary and homonymy will be that this contractor can understand rather than the vocabulary "the wafer" 
or the "die" used on these descriptions called it the "substrate" or the "target part", respectively. In a truck 
(tool which applies a resist layer to a substrate and generally develops the exposed resist) or a measurement 
tool, and/or an inspection tool, as for a substrate which is stated on descriptions, processing is performed 
before exposure or to the back. When applicable, it is also possible to use for such a substrate processing 
tool and other substrate processing tools the content of disclosure performed here. Furthermore, in order to 
make Multilayer IC, for example, how ofl;en thing processing is performed to a substrate, therefore, it is 
used for the text ~ a substrate ~ the vocabulary is equivalent also to the substrate which already contained 
two or more processing layers. 
[0050] 

Although the context about optical lithograph explained the usage of the example of this invention, it could 
understand this invention that it is not the thing which can be used also for the application of others, such as 
for example, imprint (sealing) lithograph, and by which this invention is limited only to optical lithograph 
on the context so that clearly. In imprint (sealing) lithograph, the topography of pattem grant equipment 
clarifies the pattem made by the substrate. The topography of pattem grant equipment is pressed in the resist 
layer given to the substrate, and a resist is hardened by giving electromagnetic radiation, heat, pressures, or 
such combination on this substrate. After a resist hardens pattem grant equipment, it leaves it a pattem and 
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separates from a resist. 
[0051] 

The vocabulary "the radiation" and the "beam" which are used on these descriptions cover all types of 
electromagnetic radiation not only including the particle beam like an ion beam or an electron beam but 
ultraviolet rays (UV) (for example, it has the wavelength of 365nm, 248nm, 193nm, 157nm, or 126nm) and 
the pole extreme ultraviolet (EUV) (for example, it has the wavelength of 5-20nm). 
[0052] 

The vocabulary "a lens" is equivalent to either of all types of optics containing refraction, an echo, the 
MAG, electromagnetism, and an electrostatic optic, or such combination as it approves on the context. 
[0053] 

As mentioned above, although the example of this invention was explained, it is clear that this invention's 
shape can be taken also by the other approaches. For example, this invention can take the gestalt of the 
computer program containing the instruction sequence which describes the approach indicated above and 
which one or more can machine read, or the gestalt of the data carrier (for example, semiconductor memory, 
the MAG, or an optical disk) which stored such a computer program. 
[0054] 

This invention is applicable to all inraiersion lithograph equipments, and although it is not restrictive, it is 

applicable to said kind of lithograph equipment especially. 

[0055] 

Said explanation is made for the purpose of instantiation, and does not have a restrictive intention. 
Therefore, probably, it will be clear for this contractor that correction may be added to this invention, 
without deviating from a claim as aforementioned. 
[Brief Description of the Drawings] 
[0056] 

[Drawing 1 ] The lithograph projection equipment conceming one example of this invention is shown. 
[Drawing 2] The liquid feeder used with the lithograph projection equipment conceming the conventional 
technique is shown. 

[Drawing 3] The liquid feeder used with the lithograph projection equipment conceming the conventional 

technique is shown. 

[Drawing 4] The liquid feeder used with the lithograph projection equipment conceming another 
conventional technique is shown. 

[Drawing 5] The liquid feeder and seal member conceming one example of this invention are shown. 
[Drawing 6] The discharge regulator and liquid temperature regulator conceming one example of this 

invention are shown. 

[Drawing 7] A projection equipment compensator, the distortion detector of the pattemized radiation beam, 
a temperature sensor, and the lithograph equipment conceming one example of this invention containing 
storage are shown. 
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[Drawing S] 




[Drawing 6] 




[Drawing 7] 
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